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Application No.: 10/681,768 Docket No.: JCLA10893 

In The Claims: 

Claim 1. (currently amended) A method of manufacturing a metal-oxide-semiconductor 
(MOS) transistor, comprising the steps of: 
providing a substrate; 

forming a gate insulation layer and a conductive layer over the substrate sequentially, 

performing a pre-amorphization implantation on the conductive layer so that the 
conductive layer is amorphized- wh er e in th e pr e omorphization implantation io carriod out uoing 
a dopant having an ionic radiu s great e r than a g e rmanium ion ; 

patterning the conductive layer and the gate insulation layer to form a gate structure; 

forming a ilrst spacer on the sidewalls of the gate structure; 

forming a doped source/drain extension region in the substrate ob aside e ach side of the 
first spacer; 

forming a second spacer on the sidewall of the first space r, meanwhile, performiniz a solid 
phase epitaxial process to re-crvstaU ize the amorphized conductive laver in the gate stmcture 
and activating a nluralitv of first dopants in the doped source/drain extension region: and 

forming a doped source/drain region in the substrate on each side of the second spacer? 

performing a solid phas e e pitaxial proce ss - to r e cryotallizo tho amorphizod conductivo 
layer in th e goto struoturo and aetivato tho dopants in th e dop e d souro e /drain oxtcnsion region and 
tho dop e d oourc e /drain rogion to form a source/drain tormin al. 



Page 2 of 13 



>ACE 3^14 ■ RCVD AT 11/300004 0:02:20 PM [Eastern Standard Time] ■ 8VR:U8PT0<EFXRF.1/4 ■ DN)8:872g30S ■ C8ID: 10490000800 ' DURATION (mnMS):04.2( 



'l 1 -30-04 ; 3 : 52PM : 



: 1 94.SS600S09 



Application No.: 10/681,768 Docket No.: JCLA10893 

Claims 2-4 (canceled) 

Claim S. (original) The method of claim 1, wherein a deposition temperature of a 
dielectric layer for forming the second spacer is in a range of 500°C~650°C. 

Claim 6. (original) The method of claim 5, wherein the method for forming the second 
spacer . comprise using a BTBAS (Bis(tert-butylamino)silane) as a precursor to carry out the 
deposition of the dielectric layer for forming the second spacer. 

Claim 7. (original) The method of claim 1, wherein after the step of performing the prc- 
amorphization implantation* furthermore includes performing an ion implantation process to 
convert the conductive layer into an N-type or P-type conductive layer. 

Claim 8. (currently amended) A method of manufacturing a metal-oxide-semiconductor 
(MOS) transistor, comprising the steps of: 

providing a substrate having a gate structure thereon; 
forming a first spacer on the sidewalls of the gate structure; 

performing a pre-amorphization implantation to amorphize a portion of the substrate? 
wh e rein the omoiphiaation implontotion io oorriod out using a dopant having an ionic rodiuo 
gr e at e r than a gomaonium ion ; 
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fonning a doped source/drain extension region in the substrate en aside each side of the 
first spacer; 

forming a second spacer on the sidewall of the first space r, meanwhile, performing a solid 
phase exitaxial process to re-crvstallize the amorphized portion of the substrate and activating the 
doped source/drain extension region : and 

fonning a doped source/drain region in the substrate on each side of the second spacer? 

performing a oolid phaoo epitaxial prooocD to re oryotalUgo tho amorphiE e d portion of the 
subotrato and aotivato tho dopod sourco/drain oxtenoion region and th e doped oouroo/drain r e gion 
to fomi a sourc e /drain t e rmina l. 

Claims 9-1 1 (canceled) 

Claim 12. (original) The method of claim 8, wherein a deposition temperature of a 
dielectric layer for fonning the second spacer is in a range of 500*'C~650**C. 

Claim 13. (original) The method of claim 12, wherein the method for forming the second 
spacer comprise using a BTBAS (Bis(tert-but>1amino)silane) as a precursor to carry out the 
deposition of the dielectric layer for forming the second spacer. 



Page4of 13 



>AGE S/14 ■ RCVD AT 11/3IM2004 S:02:20 PM {Eastern Standard Time] * 8VR:U8PTO^XRF-1» * DNIS:8729308 * C8ID: 19498600809 * DURATION ^m-SS):04.2fr- 



'11-30-0A; 3:52PM; 



; 1 9496600809 



Application No.: 10/681,768 Docket No.: JCLA10893 

Claim 14. (currently amended) A method of manufacturing a metal-oxide-semiconductor 
(MOS) transistor, comprising the steps of: 

providing a substrat e having a gate structure formed thereon> wherein the gate structure 
includes a gate insulating laver formed on the substrate, an amorohized gate formed on the gate 

insulating layer and a first pacer formed on a sidewall constructed by the gate insulating layer and 
the amorphizcd gate, and a portion of the substrate uncovered bv the gate structure has been 
amorphized : 

forming a gate insulation - lay e r and a oonduotive layer ovor tho oubotroto ooquontiolly; 

p e rforming a fuT?t pre amorphization implantation on tho oonduotivo layer go that - th o 
conductiv e lay e r io amorphiz e d, wh e r e in the first pro amorphization implantation is carri e d out 
uoing a firot dopant having an ionio radiua greater than a g e rmanium ion; 

pattoming th e oonduotivo layor and tho gat e insulation lay e r to form a gate atruoturo; 

forming a firat spacer on th e oid e wallg of tho gato otructuro; 

porfoiming a oooond pro omorphization implantation on th e substmto go that a portion of 
the oubatrato io amorphized, whoroin tho s econd pr e amorphization implantation ia oaniod out 
using a sooond dopant having an ionio radius gr e ater than a germanium 4^ 

forming a doped source/drain extension region in the substrate o h aside each side of the 
first spacer; 

forming a second spacer on the sidewall of the first space r, meanwhile, performing a solid 
phase epitaxial process to re-crvstallize the amorphized gate and the amorphized portion of the 
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substrate and activating a plurality of first dopants in the doped source/drain extension region : 
and 

foiming a doped source/drain region in the substrate on each side of the second spacerf 

p e rforming a solid phos e epitaxial process to re - crystalliz e th e omorphiEod conductiv e 
layer in the gate s tructur e and th e amorphizod s ubstrat e and th e n activate the dopants in th e 
dop e d s ourc e /drain e xt e nsion r e gion and th e dop e d Gourc e /draiD region to form a source/drain 
t e rminal . 

Claims 15-20 (canceled) 

Claim 21. (original) The method of claim 14, wherein a deposition temperature of a 
dielectric layer for forming the second spacer is in a range of 500°C-^50X. 

Claim 22. (original) The method of claim 21 » wherein the method for forming the second 
spacer comprise using a BTBAS (Bis(tert-butylamino)silane) as a precursor to carry out the 
deposition of the dielectric layer for forming the second spacer. 

Claim 23. (canceled) 
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Claim 24. (new) The method of claim 1, wherein the pre-amoiphization implantation is 
carried out by using a plurality of second dopants having an ionic radius greater than a 
germanium ion. 

Claim 25. (new) The method of claim 24, wherein the second dopants comprise xenon, 
argon or krypton ions. 

Claim 26. (new) The method of claim 24, wherein the pre-amorphization implantation is 
carried out using the second dopants set to a dosage level in a range of 1*10^* to 5*10'"* 
atoms/cm^. 

Claim 27. (new) The method of claim 24, wherein the pre-amotphization implantation is 
carried out using the second dopants accelerated to an energy level in a range of 25 to 70 KeV. 

Claim 28. (new) The method of claim 8, wherein the pre-amorphization implantation is 
carried out by using a plurality of first dopants having an ionic radius greater than a germanium 
ion. 

Claim 29. (new) The method of claim 28, wherein the first dopants comprise xenon, 
argon or krypton ions. 
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Claim 30. (new) The method of claim 29, wherein the pre-amorphization implantation is 
carried out using the first dopants set to a dosage level in a range of 1*10'^ to 5'*'10'^ atoms/cm^ 

Claim 31. (new) The method of claim 29, wherein the pre-amorphization implantation is 
carried out using the first dopants accelerated to an energy level in a range of 25 to 70 KeV. 
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